Accurate and efficient detection of communities in complex networks is a key challenge in network theory and its diverse applications. When given a definition of distance between nodes and a set of seeds (generator nodes) the extension of Voronoi diagrams to graphs provides a straightforward partitioning of the network based on the proximity of nodes to generator points. The challenge in using Voronoi diagrams for community detection is to identify the seeds ("centers of communities"). We define the distance between two nodes as the length of the shortest path on a weighted network, where the edge length is the inverse of the edge clustering coefficient. We present two methods for the identification of generator nodes. In the first approach we assign a measure to each node, which is the relative density of the subgraph built from the node itself and its first neighbors. Generator nodes will be those which have the largest relative density within a vicinity of radius r. Performing the partitioning for several values of r, one can identify its optimal value by calculating the modularity function (Fig. a,b) . The second approach is a stochastic method which uses random sets of generator points. When representing the pairwise probability of nodes belonging to the same Voronoi cell, even a relatively small ensemble of such Voronoi partitioning reveals the community structure (Fig. d) . This approach gives satisfactory results for hierarchical and overlapping community structures as well. Both methods can be adapted to large networks and their efficiency further improved by a balanced combination of the two. Results on real social networks will also be presented. Figure 1: a) ,b) Dependence of modularity and mutual information (between the obtained and known community structures) on the radius r for two benchmark networks with different average degree k . c) Illustration of the graph Voronoi partitioning. Black dots represent the generator nodes. d) Pairwise probability of nodes belonging to the same Voronoi cell for an ensemble of 2000 random sample of generator node sets, for a network of 500 nodes and 5000 links organized into a two-level community structure with 10, respectively, 28 non-overlapping communities.
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